Food poisoning caused by Cl. perfringens is a preventable condition. If the right checks and balances are built into the food preparation process, then the organism should not have an opportunity to germinate and proliferate. Even if this does occur, thorough reheating of the food at temperatures in excess of 608C will eliminate the organism and prevent an outbreak of food poisoning. This highlights the importance of appropriate education and compliance of personnel involved in food preparation so that they understand what can happen when they mishandle food or essential equipment breaks down.
Non-typhoidal Salmonella infections are a significant public health issue in Australia, with record numbers of both disease notifications and outbreaks being reported in recent years 1, 2 . Epidemiology plays an important role in Salmonella outbreak investigation, helping to identify raw and minimally cooked eggs as an increasingly common cause for these events. Of particular relevance to disease caused by Australian eggs is Salmonella enterica subsp. 
Under the Microscope

Epidemiological investigations of egg-related outbreaks and salmonellosis
Determining the source of infection for a case of salmonellosis is difficult because the volume of cases, coupled with competing public health priorities, means that most cannot be investigated.
Consequently much of our understanding of disease causation comes from outbreak investigation. To determine if an outbreak might be attributed to eggs, investigators use both descriptive and analytical epidemiology, findings from environmental health and food safety investigations and the results from microbiological testing of human, food and environmental samples 3 .
In outbreaks where the exposure or food vehicle is not immediately apparent, analytical epidemiology may be used to examine disease occurrence and risk. These analyses involve making comparisons between groups of people, e.g. those with a Salmonella infection and those without (i.e. case control study) or those who have eaten a particular food and those who not (i.e. retrospective cohort study). Statistical inferences can then be made as to whether a case was more likely to have eaten a particular food or whether having exposure to a particular food carried increased risk of illness. For those cases unable to be investigated by epidemiological or microbiological means, the same attribution to a potential source cannot be as easily made, hence the focus on outbreak cases.
Between 2001-2009, 1,025 foodborne outbreaks were reported in Australia, with Salmonella being identified as the causative agent in one-third of these 4 . Among Salmonella outbreaks, eggs and egg containing foods were the most commonly identified causes.
S. Typhimurium was responsible for 90% of these outbreaks, which resulted in some 2300 cases, including over 500 hospitalisations Egg-related outbreaks occur in varied settings, with restaurants and cafes being most frequently identified 1, 5, 6 . Raw or minimally cooked egg containing sauces (aioli and hollandaise) and desserts (mousse, fried ice cream and tiramisu) are food vehicles commonly involved in these outbreaks 1, 5, 7 . Such settings are identified because large numbers of people become unwell in a short time, enabling surveillance systems to detect increases in case numbers above expected thresholds or because community members are more likely to alert health officials to issues within commercial premises.
Outbreaks in private residences are also common but usually involve fewer cases and are not reported as often. Finally, outbreaks linked to takeaways and bakeries 8, 9 are also frequently identified, often being characterised by large case numbers, spread over a wide geographic area. Such characteristics highlight how outbreaks might be more or less likely to be identified due to the setting, potentially biasing our understanding of foodborne illness settings.
Nonetheless, outbreak reporting analysis remains our best source of information about foodborne disease while also reducing concerns related to publication bias 10 .
During and processing facilities where on-site testing was conducted, 50%
had the outbreak strain recovered in the farm or processing environments.
It is reasonable to assume that for some serovars, the food sources identified during outbreaks will also be responsible for causing Salmonella Typhimurium, Salmonella Enteritidis and their control Eggs, public health and food safety
Egg-related outbreaks result from breakdowns in control measures along the farm to fork continuum. When eggs are epidemiologically associated with illness, the use of food prepared with raw egg is frequently confirmed via observation or interviews with restaurant staff. There is however no strong evidence suggesting any sudden change in preparation and preferences that might explain the increase in outbreaks. What is known is that both egg production and consumption have soared 19 . Given shell egg production could never be Salmonella risk free, it is plausible that the volume of 
Trace back in outbreak investigations
Trace back is a method of determining the source and distribution of a product associated with an outbreak, in addition to identifying the points where contamination could have occurred 21 . It is often difficult to achieve as investigations commence after an initial contamination event. The FSANZ Primary Production Standard for Eggs and Egg Products 18 requires the stamping of all eggs, theoretically allowing trace back to individual farms. However in reality this is unlikely to be as useful as eggs and their packaging will likely have been used or discarded before an investigation commences. 
Primary method for S. Typhimurium sub-classification.
Under the Microscope suspicion exists that contaminated eggs have been produced but they are unable to verify this due to a lack of traceability and documentation. OzFoodNet data shows where trace back has been possible and undertaken in a timely manner, the outbreak strain will frequently be found in the farm and processing environments 4 .
Integrated surveillance: sharing data from farm to beyond the fork
There is a growing appreciation of the need to integrate surveillance data from on-farm through to the point of sale, including laboratory data derived from human, environmental and animal surveillance 22 . This will require a new level of trust between government and industry, including recognition that reducing foodborne illness is not just a role for health agencies. While
OzFoodNet works where possible with regulators and food safety agencies to compare data on human pathogens with other sources, there are drawbacks to the informality of the approach: a lack of access to test results conducted in private laboratory settings and, more worrying, a reluctance to sometimes share information between government agencies, even within the same jurisdiction. The sharing of data for public health purposes and collaboration between government and industry has underpinned the success of the EU Salmonella control programs 23 .
The role of the microbiology laboratory Campylobacter to multiply on food left at room
